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Background: The stigma, deformity and disability related to most neglected tropical diseases may lead to poor
mental health. We aimed to assess the comorbidity of podoconiosis and mental distress.
Methods: A comparative cross-sectional study was conducted in 2012, including 346 people with podoconiosis
and 349 healthy neighbourhood controls. Symptoms of mental distress were assessed using the validated
Amharic translation of the Kessler-10 scale (K10). A linear regression analysis was conducted to identify
factors associated with mental distress.
Results: Themean K10 score was 15.92 (95% CI: 15.27 to 16.57) in people with podoconiosis and 14.49 (95% CI:
13.85 to 15.12) in controls (average K10 scores 1.43 points higher [95% CI: 0.52 to 2.34]). In multivariate linear
regression of K10 scores, the difference remained significant when adjusted for gender, income, alcohol use, age,
place of residence and family history of mental illness. In the adjusted model, people with podoconiosis had K10
scores 1.37 points higher than controls (95% CI: 0.64 to 2.18). Other variables were also associated with high K10
scores: women had K10 scores 1.41 points higher than men (95% CI: 0.63 to 2.18). Those with family history of
mental illness had K10 scores 3.56 points higher than those without (95% CI: 0.55 to 6.56).
Conclusions: This study documented a high burden of mental distress among people with podoconiosis com-
pared with healthy controls. Taking this finding in the context of the high stigma and reduced quality of life,
we recommend integration of psychosocial care into the current morbidity management of podoconiosis.
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Introduction
Podoconiosis is a form of elephantiasis that predominantly affects
barefoot subsistence farmers in areas of red volcanic soil.1 It has
been identified in Africa, South America and Asia,2–7 and it is esti-
mated to affect approximately one million people in Ethiopia
alone.8 In Ethiopia, prevalence estimates range from 2.8 to 7.4%
in endemic areas.2,3,9–14 Podoconiosis is characterised by bilateral
swelling of the lower legs with mossy and nodular changes to the
skin, and causes considerable disability.1 Although the aetiology is
not fully understood, current evidence suggests genetic susceptibil-
ity15 and the role of mineral particles from irritant volcanic soils.9,16
Podoconiosis follows a chronic course causing progressively increas-
ingdisabilitywith continued exposure to irritant soils. However, early
stage disease can easily be treated by foot hygiene, bandaging and
shoes.17,18 To date, podoconiosis interventions are only found in a
few endemic areas19 and the disease is poorly understood by
many of Ethiopia’s healthcare professionals.20
Podoconiosis is one of the neglected tropical diseases (NTDs), a
group of conditions found in tropical areas and related to poverty.
NTDs affect approximately one billion people worldwide.21 Similar
to other NTDs22, podoconiosis causes chronic disability and mor-
bidity rather than death.9 In addition to the high burden of disabil-
ity, the social, economic and psychological sequelae are
significant.19,23,24 These include isolation, exclusion from commu-
nity events,25 and barriers to employment, education and mar-
riage.23 These are key activities for both social and economic
well-being. The economic costs of the condition are also high,
with direct treatment costs equivalent to US$143 per patient
per year, and total costs estimated to be US$16 million per
annum in one zone in southern Ethiopia.19 In addition, the phys-
ical challenges of the condition contribute to large productivity
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losses.19 Podoconiosis is often poorly understood and affected
individuals face severe stigma.24 This is similar to other diseases
that cause deformity, such as lymphatic filariasis and leprosy,21,26
and as with these conditions, stigma is likely to compound the
psychosocial effects of the condition.
The bidirectional association betweenmental health problems
and both chronic communicable diseases, such as HIV/AIDS and
TB, and non-communicable diseases and disabilities, has been
well established.27,28 The presence of mental ill-health increases
all-cause mortality; depression leads to a 1.7 times higher chance
of dying from any cause.27 Mental ill-health has been shown to
increase the risk of non-communicable diseases such as stroke,
diabetes and cardiovascular disease.27,28 The reasons for this
include: the direct biological effects of mental disorders; the ten-
dency for those with mental illness to engage in risk behaviours
such as smoking, drinking, eating unhealthily and avoiding exer-
cise; common risk factors for the two sets of conditions and
poorer access to and quality of healthcare interventions.27
NTDs, including podoconiosis, share many of the characteris-
tics of the chronic diseases discussed above. Studies have also
shown a strong association between NTDs and mental ill-
health.29 The prevalence of depression found in some NTDs is ex-
tremely high, with prevalence in populations of lymphatic filariasis
between 37% and 97%, and in leprosy between 12.5% and
76%.29–36 In addition to the physical disability and disfigurement,
stigma is a major contributor to susceptibility to mental ill-health
in people with NTDs and has been shown to exacerbate social ex-
clusion and isolation, and lead to increased stress, and feelings of
despair and shame.29 A number of qualitative studies have found
common characteristics among those affected by NTDs, including
embarrassment or shame, sadness, grief and distress, loneliness
and social isolation.37–40 These studies have also found that
many individuals admitted to thoughts of suicide.37–40 In add-
ition, feelings of stigmatisation and fears of rejection were
expressed, and many of those studied had low self-esteem and
a negative body image, which has been previously shown in
podoconiosis.23
Several studies to date have documented the social impact of
podoconiosis, often related to negative perceptions of impair-
ments.20,24,25,41–44 Analysis from the same study population indi-
cated high stigma and reduced quality of life among people with
podoconiosis.41,45 However, this analysis will focus on the associ-
ation between podoconiosis and mental distress. We hypothe-
sised that people with podoconiosis would have a higher burden
of mental distress (any form of emotional suffering, including
stress and strain due to podoconiosis or other life events) than
the general population in this area of rural Ethiopia due to the
impact of disability and social challenges faced by people with
podoconiosis.
Materials and methods
Study area and study population
The study took place in Dembecha district, part of the West
Gojjam zone of the Amhara regional state of northern Ethiopia,
which has a population of 142 118. The district is split into 29
kebeles (the smallest administrative unit), of which 25 are rural
and 4 are urban. Approximately 14% of the population live in
urban areas. The largest ethnic group reported in Dembecha is
Amhara (99.8%), and Amharic is spoken as a first language by
99.9%. Themajority of the inhabitants of this region are Ethiopian
Orthodox Christians (98.5%) the other 1.5% are Muslim.46
Podoconiosis has been found to be prevalent in this area. In
November 2011, a baseline survey prior to establishing a podoco-
niosis treatment service in the area screened 51 017 individuals
and identified 1704 cases of podoconiosis giving a prevalence of
3.4%.13 Prior to 2010, no podoconiosis care or support services
were available near Dembecha. A podoconiosis programme was
established by International Orthodox Christian Charities (IOCC)
in June 2010, 45 km from Dembecha in the town of Debre
Markos. In 2011, the DebreMarkos podoconiosis project expanded
to six satellite sites, including Dembecha. These sites offer on
average 3 months of training in self-care, including foot hygiene,
bandaging and use of shoes, and referral for treatment of second-
ary infections, wound care, minor surgery (in a minority), manual
lymphatic drainage therapy and the provision of subsidised shoes.
Seven kebeles within Dembecha district were selected for the
study. These were chosen on the basis of having the highest
prevalence of podoconiosis in the baseline survey, in order to
give the largest possible population to sample. The study was
nested within the 2011 survey, with people with podoconiosis
identified previously and their neighbours without podoconiosis
as controls.
Study design
The study was a questionnaire-based comparative cross-sectional
study.
Outcomes
The primary outcome was mental distress, measured by the con-
tinuous Kessler scale.47,48Mental distress was chosen rather than
a specific psychiatric diagnosis as it has previously been shown to
be a more socially and culturally valid concept in Ethiopia.49,50
Mental distress in this study was defined as any form of emotional
suffering including stress and strain due to podoconiosis or other
life events. Secondary variables measured were age, gender, edu-
cation, marital status, place of residence, income, self-defined co-
morbidity, alcohol and substance use, family-history of mental
illness, stigma and podoconiosis stage. These were selected as
they had been found to be factors associated with differences in
mental distress in previous studies.51,52
Measures
Two pre-validated tools were used to assess variables. The
Kessler-10 (K10) scale47,48 was used to assess mental distress in
all participants and the podoconiosis stigma scale was used to
assess felt and enacted stigma within people with podoconiosis
only. Enacted stigma includes the experience of discrimination
such as abuse, loss of employment or prejudicial attitudes,
while felt stigma is the perceived fear of enacted stigma. In add-
ition, demographic and social variables were assessed using a
questionnaire adapted from previous studies. This section
included factors found to be associated with mental illness in pre-
vious studies, as discussed above. These included the use of khat,
a mild stimulant leaf traditionally chewed in Ethiopia that has
been associated with depression.53,54
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The K10 scale47,48 is a screening tool that measures mental
distress. Higher mental distress scores indicate an increased prob-
ability of having depression or an anxiety disorder. There are 10
questions, each scored out of five on a Likert scale. The Amharic
translated version has previously been validated in Ethiopia for
assessing depression by comparing results with psychiatric as-
sessment.49 It has a sensitivity of 84.2% and specificity of
77.8% and used in relation to postnatal depression, depression
in HIV and TB, and common mental disorders.49,55,56 Previous
studies have found excellent internal consistency of the scale,
with a Cronbach’s alpha of between 0.90 and 0.93.49,55,56
The podoconiosis stigma scale was developed specifically for
peoplewith podoconiosis in Ethiopia, and has been previously vali-
dated.57 It has four independent sections which assess felt and
enacted stigma for patients and communities, and which are
designed to be used together or separately. Only the patient
scales were used for this study. The piloting of this scale found
it had excellent reliability, with a Cronbach’s alpha of 0.955 for
patient felt stigma and of 0.937 for patient enacted stigma.57
Sample size
Sample size was calculated using Epi-Info version 7.0 to give 80%
power to detect a 10% difference between the two groups with
95% CI, based upon a 22.7% prevalence of mental disorder in
the general population, as found in a previous study in Ethiopia.58
It was calculated that 315 participants were needed in each
group. The final target sample size was 694 to take into account
a predicted 10% non-response rate. The final sample size used
was 695 participants, including 346 people with podoconiosis
and 349 controls.
Participant selection
The affected groupwas selected based on the population of people
with podoconiosis identified in the aforementioned survey. Fifty
people with podoconiosis from each kebele were selected. This
was a near-total sample. Random selection was not practically
possible due to the wide distribution of inhabitants within each
kebele, so convenience sampling was used, and the first 50
people with podoconiosis from each list who could be found
were selected. The controls were non-affected individuals neigh-
bouring the cases. An attempt was made to match controls to
cases based on age and gender, as these have been consistently
shown to be strongly associated with levels ofmental distress52,59
and quality of life.60,61However, some of the data collectors found
this was impossible in certain cases, leading to the matching
protocol being inconsistently implemented. The exclusion criteria
used were that those under 15 years and those with severe illness
(bed ridden or unable to respond to questions because of the
illness) were excluded.
Data collection
Data collection was conducted over 5 days between 3 and 7 May
2012. The data were collected by seven local nurses, one per
kebele, who were familiar with the local area, had relevant
medical background knowledge and were fluent in Amharic,
the participants’ main language. The questionnaires were used
in structured interviews. The data collectors received 1 day of
training. This covered the basics of podoconiosis and the staging
techniques (as nurses were unfamiliar with the condition); the
objectives of the study and its possible impacts; the details of
the questionnaire to ensure common understanding; taking
informed consent; matching criteria and sampling techniques;
and an opportunity to practice administrating the questionnaire
followed by a debrief. In addition, there were three supervisors
overseeing the data collection process, two of whom were
fluent in Amharic. Each day, the supervisors had contact with all
data collectors to answer any queries, and they reviewed all of
the questionnaires for missing data and inconsistencies. In add-
ition, the supervisors checked the reliability of the data collectors
by re-testing a number of participants. Checks demonstrated that
the answers were broadly the same, and the reliability of the data
collection was not considered to be a problem.
The questionnaires were piloted before the study. The pilot
used seven people with podoconiosis and four controls within
the nearest large urban area, Debre Markos. The translation and
understanding of the questionnaire was checked, and a few
minor corrections were made to the wording of questions and
overall layout to clarify meaning.
Data analysis
Data analysis was performed using Stata SE-11 (College Station,
TX, USA). Data were first checked and cleaned. Missing values
on the scales were replaced with the average of that item. Five
questionnaires were excluded due to incomplete data.
Descriptive analysis of the social and demographic characteris-
tics and the degree of comparability between the case and control
groups was investigated. When comparing simple frequencies, the
x2 test was used to establish significance; when comparingmeans,
t test was used. Mean scores of the two scales were compared.
K10 scoreswere treated as continuous variables and amultivari-
able linear regression model was used to explore factors that may
be associated with K10 scores. Variables were included in the
model according to conceptual background knowledge and cross-
tabulations (i.e. disease status, age, gender, education, marital
status, place of residence, monthly income, the presence of other
health problems and family history of mental illness). Since the
use of tobacco and khat were negligible, these variables were
excluded from the modelling. Stigma was excluded from themulti-
variate analysis as it was only measured for cases and not controls.
Themodel was developed by adding one variable at a time and the
impact of the addition of each variable in the model was deter-
mined by likelihood-ratio test. The variables contributing significant-
ly to the model were retained, including diseases status, gender,
age, place of residence and family history of mental illness. Since
alcohol use and income were consistently found to be associated
with mental distress, they were also included in the final model.
All these variables remained in the final model and were adjusted
for one another. Thosewith p-values less than 0.05were considered
significantly associated with K10 scores. The reliability coefficients
of the two scales were also assessed.
Regulatory approval and ethical issues
Ethical approval was sought and obtained from both the Research
Governance and Ethics Committee of Brighton & Sussex Medical
School, and the Amhara Regional Health Bureau that governs
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the study area. Written consent was obtained from the partici-
pants.Written informed consent was sought from all participants,
with those who were unable to sign leaving a thumbprint instead.
When individuals aged ,18 years were encountered, consent
was obtained from their parents or guardians. Data collectors
were trained in key ethical issues, including how to ensure
informed consent, as part of their initial briefing. All question-
naires were anonymised and identifiable information stored sep-
arately from the research data. Electronic data was kept on a
password-protected computer.
Results
Demographics of groups
All those in the studywere Amhara in ethnic origin. However, there
were some significant differences between the podoconiosis and
healthy control groups. The podoconiosis group contained signifi-
cantly more illiterate individuals (x2¼4.980, df¼1, p¼0.013);
more individuals in the lower income quintiles and lower
average income (x2¼31.160, df¼4, p,0.0001); and fewer
married individuals (x2¼27.338, df¼1, p,0.001). These charac-
teristics have been associated with mental health status in the
past (Table 1).62
There were no significant differences between the two groups
in terms of family history of mental illness. Additionally, major
overall risk behaviours for mental distress were similar between
cases and controls, including alcohol and khat use. However,
people with podoconiosis were slightly less likely to drink daily
(Table 2). The use of khat and tobacco is extremely rare in this
community, and reported family history of mental health disor-
ders was also uncommon. No individuals interviewed perceived
themselves to have mental health issues. There were significantly
more ‘other’ health problems (reported by participants) in the
people with podoconiosis group, including chronic illnesses such
as arthritis and headache as the most prevalent additional
conditions among people with podoconiosis.
All the scales exceeded the minimum internal consistency
reliability standard (0.70) required. The Cronbach’s alpha for
Kessler scale was 0.94, while it was 0.84 and 0.92 for felt and
enacted stigma scales, respectively.
Mental distress and podoconiosis
Themean K10 score was 15.92 (95% CI: 15.27 to 16.57) in people
with podoconiosis and 14.49 (95% CI: 13.85 to 15.12) in healthy
neighbourhood controls (average K10 scores 1.43 points higher
[95% CI: 0.52 to 2.34]).
Although not linear, there was a significant difference
(p,0.001) in the mean K10 scores across podoconiosis disease
stages. Although the sample sizes were small, a higher mean of
K10 score was found in the most severe disease stage (data not
shown in table).
The ten K10 items were dichotomised into two groups: those
with the symptoms (little or more) and those without (none).
Except for one item, a significantly higher (p,0.05) proportion
of people with podoconiosis had symptoms compared to
healthy controls, as presented in Table 3.
In univariate linear regression of continuous K10 scores, people
with podoconiosis had K10 score 1.43 points higher than healthy
controls (95% CI: 0.52 to 2.34). The difference remained signifi-
cant when adjusted for gender, average household income,
alcohol use, age, place of residence and family history of mental
illness: in the adjusted model, people with podoconiosis had
K10 scores 1.37 points higher than healthy controls (95% CI:
0.64 to 2.10). Other variables were also associated with high
K10 scores: women had 1.41 point higher K10 scores than men
(95% CI: 0.63 to 2.18). Family history of mental illness was asso-
ciated with higher K10 scores, those with family history of mental
illness having K10 scores on average 3.56 points higher than those
without (95% CI: 0.55 to 6.56). Individuals who drank alcohol 1 to
4 times per week (beta coefficient of the linear regression model
[b]¼26.78; 95% CI: 27.81 to 25.75) and five times or more
(b¼210.31; 95% CI: 211.37 to 29.24) had lower K10 scores
than those who did not drink or drank once per month (Table 4).
The model explained 36% of the variation. On separate analysis
among podoconiosis patients, women had 2.85 point higher
K10 scores than men (95% CI: 1.55 to 4.15).
The association between podoconiosis, mental distress and
stigma is noteworthy. Our data indicates that all forms of
stigma and mental distress showed a weak but positive and
significant association (Table 5).
Discussion
Demographics
The people in the podoconiosis group and control groupwere rela-
tively similar with respect to age and gender, which are major
determinants of mental distress.59–61 The sociodemographic
characteristics also broadly reflected what is known about the
local population from census data,46 although those sampled
were slightly older than would be expected.
However, there were a number of important social characteris-
tics that varied significantly between the two groups. These were
occupation, income, literacy and education, and marital status.
Income, education and literacy have all been shown to be asso-
ciated with the mental distress in the general population.52,63
Podoconiosis has been shown to affect these factors, which
could explain the differences between the groups. For example,
podoconiosis could limit income-generating activities due to dis-
ability, which could account for the lower income of this group,
especially among farmers.19 People with the condition have also
reported difficulties in finding marriage partners and increased
rates of divorce, particularly women.23 Barriers to employment
and higher education due to stigma have also been reported.23
Many of these factors have also been established in other NTDs.29
Mental distress and podoconiosis
The evidence from this study for an association between podoco-
niosis and increased risk of mental distress is clear. People with
podoconiosis were found to have a higher score ofmental distress
than the healthy controls in the study. After adjustment for other
important variables, the difference in K10 scores diminished
slightly, but mean scores remained significantly higher in people
with podoconiosis than those without.
This association is similar to findings in studies that have
demonstrated the relationship between mental distress and
NTD disease status. Many studies have looked at leprosy, which
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may have more stigma attached to it for historical reasons and
through a different profile of symptoms, including neuropathic
pain.30–33,35,36 In another study that examined lymphatic filaria-
sis, which has a very similar presentation to podoconiosis,
prevalence of depression was found to be around 70%.34
The linear regression analysis revealed a number of other
factors to be significantly associated with mental distress. These
were family history of mental illness, female gender and alcohol
use. Many studies have shown familial associations for a range of
mental disorders, including depression and schizophrenia, with
Table 1. Basic characteristics of the study groups, people with podoconiosis and healthy controls, Northern Ethiopia, 2012
Variable Podoconiosis cases (%) Healthy controls (%)
Gender Male 139 (40.2) 149 (42.7)
Female 207 (59.8) 200 (57.3)
Age (years) Mean (SD) 45.74 (13.190) 44.63 (12.903)
Range 15–80 15–85
15–24 10 (2.9) 16 (4.6)
25–34 63 (18.2) 58 (16.6)
35–44 79 (22.8) 95 (27.2)
45–54 92 (26.6) 77 (22.1)
55–64 75 (21.7) 76 (21.8)
65+ 27 (7.8) 27 (7.7)
Village Yechereka 50 (14.5) 50 (14.3)
Adis Alem 55 (15.9) 57 (16.3)
Lejat 43 (12.4) 43 (12.3)
Sazuri Dimela 48 (13.9) 49 (14.0)
Wad 50 (14.5) 51 (14.6)
Yetsed 50 (14.5) 48 (13.8)
Anigut Yedegera 50 (14.5) 51 (14.6)
Area of residence Rural 339 (98.0) 339 (97.1)
Urban 7 (2.0) 10 (2.9)
Occupation Farmer 252 (72.8) 266 (76.2)
Traders 36 (10.4) 30 (8.6)
Employee (government/NGO/private) 6 (1.7) 7 (2.0)
Daily labourer 21 (6.1) 14 (4.0)
Housewife 0 11 (3.2)
Student 4 (1.2) 4 (1.1)
Jobless 16 (4.6) 11 (3.2)
Other 11 (3.2) 6 (1.7)
Ethnicity Amhara 346 (100.0) 349 (100.0)
Literacy Literate 81 (23.4) 112 (32.1)
Not literate 265 (76.6) 237 (67.9)
School attendance (of literate) No formal school 46 (56.8) 48 (42.9)
Primary (grade 1–6) 27 (33.3) 41 (36.6)
Secondary (grade 7–12) 8 (9.9) 23 (20.5)
Household income (Birr/month) Mean (SD) 285.14 (206.42) 384.3 (263.38)
Min-Max 0–1500 0–1500
1st quintile (poorest) 86 (24.9) 53 (15.2)
2nd quintile 77 (22.3) 69 (19.8)
3rd quintile 79 (22.8) 54 (15.5)
4th quintile 56 (16.2) 82 (23.5)
5th quintile (richest) 48 (13.9) 91 (26.1)
Marital status Married 198 (57.2) 265 (75.9)
Unmarried 30 (8.7) 31 (8.9)
Divorced 63 (18.2) 34 (9.7)
Widowed 55 (15.9) 19 (5.4)
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implicated genetic and social factors.52 There is a large amount of
evidence that women have much higher rates of mental distress
thanmen,64 with up to twice the risk of depression. This is believed
to be due to socio-economic factors and intimate partner vio-
lence.59,65,66On separate analysis among people with podoconio-
sis, women had higher K10 scores than men. This may indicate
that women with podoconiosis are disproportionately affected
compared with men, and may have implications for screening
podoconiosis patients for mental illnesses.
In contrast, the finding with regards to alcohol is unexpected.
It is generally thought that drinking alcohol either causes, or is a
symptomof, mental distress, although this really applies to exces-
sive consumption.67,68 Therefore, the finding that abstainers have
worse mental distress is unusual. Reverse causality may explain
this paradox: alcohol is considered locally to worsen mental
health problems, so those who identify themselves as psycho-
logically unwell are likely to stop drinking. The other possible
explanation could be that we measured alcohol use instead of
abuse. As can be seen from the results, local alcohol use in the
study area is universal. The frequency of use might only imply
access in terms of affording to use frequently, rather than
abuse. Therefore, future research in the areas should consider
measuring abuse rather than frequency of use.
The relationship between mental distress and podoconiosis
disease stage is not a linear one, with the middle stages having
the lowest levels and increasing levels through stages four and
five. The sample was not sufficiently large enough to assess this
relationship adequately. However, seven out of eight of the people
Table 2. Risk characteristics of the study groups, Northern Ethiopia, 2012
Variable Podoconiosis cases (%) Healthy controls (%) p-valuea
Alcohol Ever consumed alcohol Yes 335 (96.8) 331 (94.8) NS
No 11 (3.2) 18 (5.2)
Currently consumes alcohol Yes 321 (92.8) 326 (93.4) NS
No 25 (7.2) 23 (6.6)
Current consumption (last 30 days) Never 30 (8.7) 33 (9.5) 0.001
Once 28 (8.1) 28 (8.0)
1–2×/week 155 (44.8) 146 (41.8)
3–4×/week 81 (23.4) 52 (14.9)
Daily 51 (14.7) 90 (25.8)
Khat Ever chewed khat Yes 0 (0.0) 1 (0.3) NS
No 346 (100.0) 348 (99.7)
Currently chew khat Yes 0 (0.0) 1 (0.3) NS
No 346 (100) 348 (99.7)
Cigarettes Ever smoked cigarettes Yes 1 (0.3) 1 (0.3) NS
No 345 (99.7) 348 (99.7)
Currently smoke cigarette Yes 0 (0.0) 0 (0.0) NA
No 346 (100.0) 349 (100.0)
Family history of mental health problems Yes 6 (1.7) 4 (1.1) NS
No 340 (98.3) 344 (98.9)
Physical health condition other than
podoconiosis
Yes 64 (18.5) 29 (8.3) ,0.001
No 282 (81.5) 320 (91.7)
Health conditions Arthritis 17 (4.9) 3 (0.9)
Eye or visual condition 3 (0.9) 2 (0.6)
Asthma 0 2 (0.6)
Hypertension 2 (0.6) 1 (0.3)
Headache 13 (3.8) 2 (0.6)
Cancer 0 1 (0.3)
Tuberculosis 4 (1.2) 1 (0.3)
Other 25 (18.5) 16 (4.6)
Patients who perceive themselves as mentally ill Yes 0 (0.0) 0 (0.0) NA
No 344 (100.0) 349 (100.0)
Mental distress, mean (SD) 15.92 (6.18) 14.49 (6.01) ,0.001b
Stigma mean (possible ranging from 0 to 96) 30.7 NA
NA: not applicable, NS: not significant.
a p-values are x2 test unless stated.
b t test.
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with stage five podoconiosis had mental distress, and this sug-
gests that there may be an association between mental distress
and the most severe stages of podoconiosis, perhaps due to the
higher degree of disability and deformity experienced, as has
been documented in other forms of lymphoedema.34 The associ-
ation might also be due to reverse causality: mental distress may
lead to further neglect of lymphoedema. The correlation between
mental distress and stigma is noteworthy. We expected strong
correlation between stigma and mental distress. However, there
was weak but positive correlation between stigma and mental
distress. Therefore, there is a need for further study to see the
clear association between stigma, disability and mental illness.
The findings of our study are in accordance with the sum of the
evidence. However, it is important to note that this would not con-
stitute proof of causation. Litt’smodel for the relationship between
NTDs and mental health conditions would seem to apply to podo-
coniosis.29 The fact that many of those factors which were shown
to increase mental distress have also been found to be
Table 4. A linear regression analysis of Kessler 10 scores and factors associated in people with podoconiosis and healthy controls in Northern
Ethiopia, May 2012
Variable Unadjusted coefficient (95% CI) Adjusted coefficient (95% CI)a p-value
Disease status: healthy neighbour Reference group Reference group
Disease status: people with podoconiosis 1.43 (0.52 to 2.34) 1.37 (0.64 to 2.10) ,0.001
Sex: male Reference group Reference group
Sex: female 2.53 (1.62 to 3.44) 1.41 (0.63 to 2.18) ,0.001
Age in years: ,45 Reference group Reference group
Age in years: 45–64 –0.44 (–1.40 to 0.50) –0.36 (–1.12 to 0.39) NS
Age in years: ≥65 2.09 (0.32 to 3.85) 0.46 (–0.95 to 1.87) NS
Place of residence: rural Reference group Reference group
Place of residence: urban 0.34 (–2.62 to 3.30) –1.61 (–3.94 to 0.73) NS
Family history of mental illness: no Reference group Reference group
Family history of mental illness: yes 4.38 (0.55 to 8.20) 3.56 (0.55 to 6.56) 0.021
Alcohol use: none or once per month Reference group Reference group
Alcohol: 1–4 weekly –6.82 (–7.87 to –5.78) –6.78 (–7.81 to –5.75) ,0.001
Alcohol: ≥5 weekly –10.64 (–11.70 to –9.58) –10.31 (–11.37 to –9.24) ,0.001
Monthly income: £b –0.003 (–0.005 to –0.0013) –0.0001 (–0.002 to 0.001) NS
NS: not significant.
a Adjusted coefficients were controlled for all other variables in the table.
b Monthly income was treated as a continuous variable in the model.
Table 3. Kessler 10 scale items comparison among people with podoconiosis and healthy controls in Northern Ethiopia, May 2012
Kessler 10 scale items Podoconiosis cases Healthy controls p-valuea
None (%) Little or more (%) None (%) Little or more (%)
Tiredness for no reason 48.0 52.0 61.6 38.4 ,0.001
Nervousness 57.8 42.2 71.9 28.1 ,0.001
Nervous nothing could calm down 65.0 35.0 77.1 22.9 0.001
Feelings of hopelessness 59.0 41.0 73.4 26.6 ,0.001
Feelings of restlessness or fidgets 61.3 38.7 71.3 28.7 0.006
Being so restless could not sit still 61.6 38.4 65.9 34.1 NS
Depressed mood 54.9 45.1 66.8 33.2 0.002
Feeling everything an effort 58.1 41.9 67.0 33.0 0.018
Feeling sad and unable to be cheered 57.2 42.8 65.9 34.1 0.023
Feeling worthless 56.9 43.1 67.3 32.7 0.006
NS: not significant.
a Significant at p,0.05.
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exacerbated by podoconiosis supports this. However, one can
argue the existence of reverse causality as well. The risk of
having podoconiosis is largely mediated by shoe wearing,
contact with soil and foot hygiene. Suffering from mental distress
is likely to lead to poverty and social exclusion in addition to
neglect of personal hygiene and clothing, including footwear,
which will greatly increase an individual’s risk of podoconiosis.
Strengths and limitations
There were a number of possible limitations to the study. There
were some difficulties with matching, as the criteria could not
always be fulfilled with neighbourhood controls. However, the
demographic data show that the groups were not significantly dif-
ferent in respect to key characteristics, so lack ofmatching is unlike-
ly to have introduced an important bias. The use of nurses as data
collectors has both advantages and disadvantages. They have
good medical and local knowledge, but they may have introduced
some power inequalities or misunderstandings, as participants
may have known they were associated with their healthcare in a
different context. Finally and most importantly, possible cultural
differences in mental distress in Ethiopia must be taken into
account. However, the use of a scale that focuses on specific symp-
toms diminishes this issue, and the K10 has been validated in
comparison to diagnosis by local psychiatrists.49
Despite these limitations, the study had a number of important
strengths which add weight to the conclusions drawn. The size of
the sample was shown to be large enough to demonstrate the
association using a power calculation, so any association seen
was unlikely to be due to chance. Additionally, despite the difficul-
ties with sampling described above, the final study groups were
broadly comparable in terms of basic demographic characteris-
tics. Another strength of this study, compared to previous NTD
studies, was the inclusion of a control group, so that the back-
ground level of mental distress was documented and the risk
attributable to podoconiosis could be established. Finally, the
study also used internationally and cross-culturally validated
tools to assess the variables.
Implications
This was the first study to examine mental distress in podoconio-
sis, and one of only a few to do so for any NTD. The current evi-
dence may serve as a baseline to advocate change in practice
with regards to podoconiosis andmental distress. The results indi-
cate the importance of incorporating psychosocial services into
existing morbidity management packages of podoconiosis. This
is not just due to the psychological health needs of people with
podoconiosis, but also to help improve the outcomes of podoco-
niosis treatment, as mental distress has been shown to affect
treatment, for example by reducing adherence with treatment
regimens.27 Most podoconiosis services in Ethiopia are currently
stand-alone services provided by NGOs but the Regional Health
Bureaus have committed to incorporating these into governmen-
tal health services. It may be possible to incorporate a psycho-
social component into the podoconiosis programme, in order to
identify those at risk and provide targeted treatment and preven-
tion. The K10 scale would be an appropriate screening tool for
this.47 There have been a number of trials in similar settings that
show that low-skilled community mental health workers can
provide effective care and improve mental health at low cost.69,70
While the results in this community indicated the association
of podoconiosis and mental distress, it is important that this
study is repeated in different populations (e.g. other communities
where podoconiosis is highly prevalent). Further quantitative
research would help clarify the relationship between podoconio-
sis, disability and depression and further qualitative studies
could aim to understand the results better. An exploration of
the psychological aspects of podoconiosis, and an examination
of the experiences of those with both podoconiosis and mental
distress would add depth and may give clues to the mechanisms
behind such an association. Finally, future studies should use
repeated measurements to see the persistence of symptoms,
measure the impact of the co-morbidities on functioning and
additional burden on careers.
Conclusion
Podoconiosis is a NTD that causes substantial disability and
deformity among those affected and can lead to psychological,
social and physical consequences. It is often highly stigmatising
for individuals. This study was the first to examinemental distress
in podoconiosis affected individuals. It found an increased preva-
lence of mental distress in podoconiosis affected individuals, with
a significant association of podoconiosis andmental distress after
adjusting for important covariates. Based on these findings, and in
view of the high stigma and reduced quality of life of people with
Table 5. Showing the correlation between the domains of stigma and Kessler 10 scale among people with podoconiosis Northern Ethiopia,
May 2012
Kessler 10 Overall stigma Felt stigma Enacted stigma
Spearman’s rho (correlation coefficient) Kessler 10 1
Overall stigma 0.307a 1
Felt stigma 0.346a 0.898a 1
Enacted stigma 0.212a 0.923a 0.628a 1
a Significant at p,0.001 (two tailed).
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podoconiosis, we recommend integration of psychosocial care
into current morbidity management of podoconiosis.
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